Influence of self-perceived oral health and socioeconomic predictors on the utilization of dental care services by schoolchildren Abstract: The influence of socioeconomic factors and self-rated oral health on children's dental health assistance was assessed. This study followed a cross-sectional design, with a multistage random sample of 792 12-year-old schoolchildren from Santa Maria, a city in southern Brazil. A dental examination provided information on the prevalence of dental caries (DMFT index). Data about the use of dental service, socioeconomic status, and self-perceived oral health were collected by means of structured interviews. These associations were assessed using Poisson regression models (prevalence ratio; 95% confidence interval). The prevalence of regular use of dental service was 47.8%. Children from low socioeconomic backgrounds and those who rated their oral health as "poor" used the service less frequently. The distribution of the kind of oral healthcare assistance used (public/private) varied across socioeconomic groups. The better-off children were less likely to have used the public service. Clinical, socioeconomic, and psychosocial factors were strong predictors for the utilization of dental care services by schoolchildren.
Introduction
Disparities have been noted in the use of oral healthcare assistance in several countries, mainly among disadvantaged groups. [1] [2] [3] [4] However, in most developing countries, data about utilization of dental care services by schoolchildren are scarce. 1, 2, [5] [6] [7] In the Brazilian context, data from official publications demonstrated that 18.4% of the population aged between 10 and 14 years had never visited the dentist. 8 There is regional inequality in the use of healthcare service because of socioeconomic development; only a low percentage of the population had never visited the dentist in the most developed Brazilian regions. 8 The use of dental care service may be influenced by socioeconomic and psychosocial factors. 1, [9] [10] [11] However, data about the interaction among the different predictors of dental care service utilization in representative samples have been rarely assessed for Brazilian schoolchildren. The most important determinants of dental service utilization noted in Bra-zilian adolescents are a high socioeconomic status and schooling. 12 Nevertheless, higher prevalence of dental care system utilization was observed in individuals who rated their oral health as "good" than in those who rated theirs as "poor." 12 The perception of oral health may influence oral health decisions and healthcare utilization patterns and may be associated with clinical and socioeconomic conditions. 13, 14 However, the relation between dental care service utilization and the perception of oral health in schoolchildren is inconclusive. 13, 15 Understanding the impact of socioeconomic and psychosocial predictors of oral healthcare utilization could be useful for planning public health policies, and could thus lead to a better allocation of resources. 2 In this cross-sectional study on a representative sample of 12-year-old Brazilian children, we assessed the influence of socioeconomic factors and self-rated oral health on the utilization of dental health services by schoolchildren.
Methods Sample
A survey was conducted to assess the oral health status of a representative sample of 12-year-old schoolchildren (351 boys and 441 girls) living in Santa Maria, RS, a city in southern Brazil. The city has 263,403 inhabitants, 8 with nearly 85% of the 12-year-old children enrolled in public schools and residing in the city. A multistage sampling considered all public schools as the primary survey units; therefore, 20 out of 39 schools were randomly selected. A random sample of children was selected from a list encompassing all students enrolled in these 20 selected schools. Only those subjects who were intellectually and physically capable of responding to the questionnaire were included in the study.
For the sample calculation to assess the prevalence of regular use of dental service, the following parameters were adopted: 5% standard error, 95% confidence interval level, and expected prevalence of 47%. 6 In addition, we applied a design effect of 1.4 and 10% addition to non-response. A minimum sample size of 590 children was estimated to satisfy these requirements. To explore the association between regular use of service and independent variables, the following parameters were adopted: 5% standard error, 80% power, 95% confidence interval, 1.4 design effect, 10% to non-response, ratio of unexposed to exposed of 2:1, and a prevalence ratio of at least 1.7.
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The actual number of participants (792) was larger than the minimum (770) number required by these parameters.
Data collection
For data collection, dental examinations and structured interviews were conducted by 6 examiners and 6 interviewers, respectively. These 12 participants were trained and calibrated for 36 hours for data collection.
Dental examination was conducted as per the international criteria standardized for oral health survey by the World Health Organization (WHO). 16 The children were examined in a room with natural light, using community periodontal index (CPI) probes (WHO probe; Golgran, Brazil) and plane dental mirrors (dental plane mirror no. 5; Golgran, Brazil). The occurrence of untreated caries was noted in the clinical examination (corresponding to a non-zero D component in the DMFT indices).
Data on the socioeconomic characteristics and use of dental service were collected from parents. The questionnaire provided information on age, gender, skin color, parents' educational level, and household income. For educational level, we compared the education of those parents who had completed 8 years of formal schooling, which in Brazil corresponds to primary school, with those who had not. Household income was measured in terms of the Brazilian minimum wage, a standard used for this type of assessment, which nearly corresponded to 280 US dollars during the data-gathering period. Occupational status discriminated between employed and unemployed parents. The questionnaire was also used to collect our dependent variables: whether the child had visited any dental care service in the previous 6 months and the type of healthcare service used (private or public). The feasibility of the socioeconomic questionnaire had been previously assessed in a sample of 20 parents during the calibration process. These parents were not included in the final sample.
Data about the self-perception of oral health were measured by the following question: "Would you say that your oral health is (1) excellent, (2) good, (3) fair, or (4) poor?" The response to this question was dichotomized into good (codes 1 and 2) and poor (codes 3 and 4) oral health. The feasibility of this questionnaire had been previously assessed in a sample of 20 children during the calibration process.
Data analysis
The data were analyzed through the STATA 9.0 software (Stata Corporation, College Station, TX, USA). Unadjusted analyses were accomplished to provide a summary of statistics and a preliminary assessment of the association between the predictor variables and outcomes. Two outcomes were considered in the analyses: the prevalence of children who had sought dental care service in the previous 6 months and the type of healthcare used (public/ private).
A Poisson regression model was used to assess the association between the predictor variables and outcomes. A backward stepwise procedure was used to include or exclude explanatory variables in the adjustments for the models. Explanatory variables presenting a p value ≤ 0.20 in the assessment of correlation to each outcome (bivariate analyses) were included in the adjustments for the model. Explanatory variables were selected for the final models only if these variables had a p value of ≤ 0.05 after adjustment.
Ethics
The study protocol was approved by the Human Research Ethics Committee from the Federal University of Santa Maria.
Results
This study included 792 children in total (44.3% boys and 55.7% girls). The response rate was 90%. Non-participation was mainly due to the children remaining absent on the day scheduled for the examination or forgetting to bring the consent form signed by their parents. Inter-and intra-examiner agreement (Kappa statistics) for dental caries ranged from 0.77 to 0.95 and from 0.80 to 0.94, respectively. Table 1 summarizes sample distribution based on demographic characteristics and socioeconomic and clinical status of the subjects. The children were predominantly white, and their parents mostly had a low educational level. More than half of the families earned less than twice the Brazilian minimum wage. The prevalence of untreated caries was 39.3%.
Of all the children included in the study, only 47.8% (95% confidence interval: 44.3%-51.4%) had visited the dentist (Table 2) . Children who rated their oral health as "fair/poor," whose mothers did not complete primary education, and who were without caries were less likely to have used dental service in the previous 6 months.
There is an association between the type of ser- vice (private/public) and socioeconomic and psychosocial factors (Table 3) . Most subjects had sought public service (61.2%). The children who rated their oral health as "fair/poor," who were from a low-income household, and whose mothers did not complete primary education had been assisted by public service more often than their counterparts.
Discussion
In this study, we analyzed the complex association between the different determinants for dental visits by schoolchildren. In this study, 47.8% of the subjects had visited the dentist within the previous 6 months. This result is in accordance with a previous Brazilian study that documented a 46.8% prevalence of regular use of dental care service. 6 Studies in other developing countries have reported a 27.7% prevalence among children in Mexico 2 and a 1.7% prevalence in the suburban African schools. 17 In Spain and the United States, both of which are developed countries, a 40% and more than 50% prevalence of regular use of dental service, respectively, was observed. 10, 18 In both developing and developed countries, a clear association between socioeconomic status and use of dental care system is demonstrated.
1,2,10,11,18 However, few studies have investigated the relation between socioeconomic and psychosocial factors for dental healthcare utilization in a representative sample of Brazilian schoolchildren.
It was found that the use of dental service was strongly associated with socioeconomic, psychosocial and clinical factors. In general, children with lower socioeconomic status, dental caries and poor self-perception of oral health were less likely to have been to the dentist.
The underlying impact of socioeconomic conditions on different health outcomes is widely recog- nized. [19] [20] [21] [22] [23] Socioeconomic inequalities could affect oral health, at both the individual and population levels, and by psychosocial or material deprivation causal pathways. 19, 24 In this study, increased socioeconomic disadvantage was related to decreased healthcare assistance. After the multiple regression analyses, it could be shown that children whose mothers have lower education level visited the dentist less frequently than their counterparts. This confirms previous reports regarding important determinants of children's dental visits, such as the caregiver's educational level. 1, 11, 18 It has been shown that the level of education may reflect a range of non-economic conditions such as the accumulation of knowledge which can influence the adoption of healthy habits or improve social conditions. 19 Results from previous studies demonstrated that the parents who have had no further education presented lower levels of dental knowledge and positive dental attitudes. 25 A general improved level of education may mean that parents are more able to access appropriate sources of information. 26 These factors, which may be related to health behaviors, may help explain why educational level is associated with dental care utilization. 1, 5, 11 Nevertheless, inadequate resources, such as income or knowledge, limit people's choices and their potential to gain control over decision-making. The perception of being constrained in deprived social and material conditions is likely to evoke chronic levels of stress and further erode the sense of life satisfaction. A low sense of control may indirectly influence health through behavioral pathways such as adequate utilization of dental service. 26 The prevalence of children who had visited the dentist within the previous 6 months was associated with the self-perception of oral health and oral health status. In general, children who rated their oral health as "good/excellent" and those with dental caries were more likely to have visited the dentist as compared to their counterparts. Studies aiming to associate dental care service utilization with selfrated oral health in schoolchildren are scarce. Results from a study on 14-and 15-year-old Brazilian adolescents failed to relate utilization of dental service with perception of oral health. 13 Other studies showed that the perception of oral health is directly affected by socioeconomic factors. 13, 15 Socioeconomic inequalities may be associated with different health outcomes. These inequalities may affect the utilization of dental care service because of underlying influences of psychosocial, environmental, and material deprivations.
The distribution of utilization by the type of oral healthcare (public or private) varied across socioeconomic groups. Most subjects used the public service (61.2%).
The results reveal a pro-poor use of public healthcare. Data from official Brazilian publications showed that only 24.6% of the population had private health insurance. 27 Moreover, private dental service in Brazil is expensive, and in general, only part of the population can afford it. These findings are in agreement with a recent study that reported that the worse-off people are more likely to use subsidized public service, indicating that an investment in healthcare or the allocation of resources to city areas may facilitate access for disadvantaged groups. 28 This study included a representative sample of 792 12-year-old children enrolled in city public schools. However, nearly 85% of the children in this age group are enrolled in public schools. Therefore, we carefully considered generalizations for all 12-year-old children living in the city. The use of asking people only a single question to rate their oral health might be a limitation. However, studies have shown that the single-item perceived oral health rating is related to other self-reported measures of oral health, such as multi-item indicators. 29 Therefore, a single-item self-perceived oral health rating is particularly appropriate to obtain information from children and adolescents. 15 
Conclusion
This study showed that socioeconomic gradients and psychosocial factors are important predictors for the utilization of oral health care service.
